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厦门大学  摘要 
 
摘要 
20 世纪 90 年代，随着 PC 技术的快速发展和广泛普及，开放式数控系统技
术开始发展。开放式数控系统具有性能优越、运行稳定、易于开发维护和扩展
升级、高程度开放和高柔性的特点，使它一出现不久就成为了研究热点。 









本论文基于纯软件式 ServoWorks CNC 技术的全面研究，采用基于 Visual 
Basic 编程环境的 ServoWorks Develop Kit、S-100M 系统框架和 LadderWorks 
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Abstract 
Since the 90s of the 20th century, along with the fast development and 
extensively popularization of PC technology, the Open-Structure CNC system 
started to develop. The Open-Structure CNC system which has superior and 
stable performance, is easy to develop, maintain and update. It became 
hotspot soon as its appearance. 
 
There are three general ways to the Open CNC system: NC-based 
PC-embedded NC, PC-based NC-embedded and Soft Open CNC.Among 
them, the Soft Open CNC, perform the most or all of the NC controllor tasts 
based on the great power of the PC hardware, has the highest degree of 
openness. Now it’s considered as the direction of the Open CNC technology 
development. 
 
The function of Soft Open CNC system can be extended by the SDK, and the 
capability of the system can be advanced by the low-cost PC hardware 
upgrade, and it’s easy to develop friendly HMI and comfortable 
operation-mode because of the abundant of the PC multimedia resources.  
 
ServoWorks CNC technology is the result of the "next generation controller" 
project of MIT. ServoWorks has profound theories foundation, superior 
function, powerful performance and high degree of openness to the user, is a 
excellent platform to do the research of the Soft Open CNC technology. 
 
This paper based on the comprehensive research on the ServoWorks, 
developped X-100M CNC system and PLC program special for Machinine 
center using the ServoWorks Develop Kit for Visual Basic and the S-100M 
system framework. The paper also summarized the course of software 
system and the PLC programs develop. 
 
This paper laid an academic foundation and shared the actual experiment 
experience for the future work of the project (ServoWorks kernel research 
and high-performance CNC controllor for special machine based on Soft 
Open CNC technology, etc.). Also, the paper contributed itself to the 
popularization of the Soft Open CNC technology.  
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1. 1952 年 MIT 的第一台数控铣床标志着基于电子管和继电器的电子管 NC
时代的开始。 
2. 20 世纪 50 年代末，以固定布线的晶体管元器件电路取代了电子管，成
为了数控系统的核心，数控技术的发展进入了晶体管 NC 时代。 










6. 随着 PC 技术，特别是软件技术的发展，1994 年起美国首次出现了基于

































通过 PC 开放式结构实现的数控系统，能将 CNC 与 CAD、CAM、CAPP 等计
算机辅助设计制造技术进行整合，进一步扩展了 CNC 的功能。 
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 3
数控系统由于受其封闭式结构的制约，不能很好地将现代计算机技术融合到























IEEE 对开放系统有如下定义：An open system provides capabilities that 
enable properly implemented application to run on a variety of platforms 
from multiple vendors, interoperate with other systems applications, and 


































 相同的软件配置，可低成本地便捷地通过置换核心硬件（如 CPU 或内存）
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